The isolation o f 6-C-a-L-rhamnopyranosylapigenin (isofurcatain) 7-0-/?-D-glucopyranoside, from Metzgeria furcata var. ulvula is described together with its identification. This is a new natu ral product, as also is isofurcatain.
Introduction
Previous work on the flavonoid content o f liver worts in the family M etzgeriaceae (com prising two genera, M etzgeria and Apom etzgeria) has established the predom inant presence o f flavone di-C-glycosides of the aglycone types, apigenin, luteolin, tricetin and their methyl ethers [1] [2] [3] [4] . New flavonoids isolated include a range of tricin, tricetin and apom etzgerin (tricetin 3',4'-di-0-m ethyl ether) di-C-glycosides [1, 2] , and 2G-0-ferulylisoschaftoside [3] . We report here the isolation and characterization o f a new flav one glycoside from M etzgeria furcata var. uvula.
Results and Discussion
The 80% aqueous m ethanol extract o f air-dried M. furcata plant material yielded, after chrom atography on cellulose, a flavone glycoside, 1, which crystrallized from M eO H /H zO as pale yellow needles (31 mg), m.p. 2 2 3 -2 2 5 °C. C hrom atographic and UV-visible absorption data suggested that the com pound was a flavone glycoside o f the apigenin (5,7,4'-trihydroxyflavone) type with a substituted 7-hydroxyl group [5] . Hydrolysis with trifluoroacetic acid (TFA) yielded glucose which was identified by cochromatography (TLC) with authentic glucose, to gether with an apigenin glycoside, m.p. 2 1 8 -2 2 0 °C. This glycoside was shown to possess a free 7-hy droxyl group by UV-visible spectroscopy and did not yield an aglycone on further acid treatment. Such behaviour is consistent with that of an apigenin C-glycoside and the high chrom atographic mobility in BAW indicated [6] that it was a mono-C-glycoside.
Mass spectrometry of the permethyl (PM) ethers of the original glycoside and the C-glycoside reveal ed molecular ions at m /z 704 and 500 respectively. The difference between these molecular ions con firms the presence of only one hydrolysable glucose unit in the original glycoside, and the molecular ion of the C-glycoside defines the C-linked sugar as a deoxyhexose. That this deoxyhexose is linked to the flavone at the C-6 position is evidenced by the high intensity of the M +-31 ion in the MS of both the original glycoside and the C-glycoside [7, 8] , and by the low field position (111.9 ppm ) of C-6 in the 13C-NMR [9] of 1.
In the 13C-N M R spectrum o f the C-glycoside the chemical shifts of the sugar carbons were found to match closely with those reported [9] for the C-linked a-L-rhamnopyranosyl moiety in violanthin (6-C-/?-D-glucopyranosyl-8-C-a-L-rhamnopyranosylapigenin [6] ). This rham nosyl form ulation for the C-glycoside was confirm ed by TLC co chromatography of its perm ethyl ether with the permethyl ether o f authentic (synthetic) 6-C-a-L-rhamnopranosylapigenin.
The 7-O-linked glucose is considered to be ^-link ed to the apigenin 6-C-rham noside since in the 'H -N M R spectrum o f the original glycoside, the glu cose H-l appears as a doublet (J = 9.8 Hz) centred at 5.26 ppm, c f [5] , [10] . Furtherm ore, in the 13C-N M R spectrum, the pattern of sugar carbon signals as sociated with the O-linked glucose closely resembles that observed for saponarin (6-C-/?-D-glucopyranosylapigenin 7-0-/?-D-glucopyranoside) [9] but not that reported for /?-D-glucofuranosides [11] , thus confirming the pyranosidic nature o f the glu cose. The structure o f the new glycoside is therefore defined as 6-C-a-L-rham nopyranosylapigenin 7 -0 -/?-D-glucopyranoside, (1) . It is the 7-0-/?-D-glucopyranoside o f another new natural product, 6-Ca-L-rhamnopyranosylapigenin, for which we propose the name isofurcatain. The iso prefix is necessary to indicate the C-6 linkage o f the sugar [6] , and the name furcatain is chosen since furcatin and metzgerin have been used previously for natural prod ucts. Until now 6-C-rham nosylapigenin has been known only as a product o f synthesis [6, 12] .
An interesting feature o f isofurcatain 7-O-glucoside is the apparent steric interference o f the 6-Ca-linked rhamnose with the 7-O-linked glucose (see 1). This is evidenced in the 13C-N M R spectrum by the chemical shifts of the sugar carbons which are markedly different from those expected from a combination o f the signals o f the 7-O-glucose unit in apigenin 7-O-glucopyranoside [9] and the 6-C-rhamnosyl unit in isofurcatain. Such a phenom enon is not observed in the spectrum o f saponarin [9] where pre sumably there is less interference due to the C-linked sugar being /?-linked. N either saponarin nor glyco side 1 is hydrolysed by /?-glucosidase, however; sug gesting that some steric crowding does occur even when the C-linked sugar is /Minked. Extraction and isolation. The air-dried plant m a terial (30 g) was extracted as described previously [13] . Mass spectroscopy. PM ethers were prepared (see [16] ) and the spectra recorded as previously describ ed [17, 18] using probe tem peratures in the range 160-290 °C. PM -Glycoside 1 (m /z with relative in tensities in brackets; alphabetic identification sym bols relate to those used by Bouillant et al., [8] ):
